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Abstract 
Collaboration between actors of Triple Helix can be identified as the basis for the development of main regions of innovation 
around the world. The model of interaction between Government, Academia and Industry is facing challenges for a better and 
greater transfer of knowledge, technology and innovation from universities to society and business. This article discusses the 
interactions of the Triple Helix actors for the technological development of oil and gas industry in Brazil. The study presents
the current state of Triple Helix interactions in the sector and discusses the impact of physical and managerial distance 
between the institutions. We conclude by stating that current efforts to develop a “Triple Helix Region” must go beyond the 
goals of increasing technology to local industry. A long-term sustainable strategy must also be developed. 
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1. Introduction 
The collaboration between universities, industry and governments - actors of Triple Helix - can be identified as 
the foundation for socioeconomic development of major innovation regions in the world. The interaction model 
of Triple Helix is dynamic and adaptable to particular needs and circumstances of industries, a set of technologies 
or geographic regions. However, according to [1], this model is facing challenges to reach a larger and better 
ability to transfer knowledge and technology from universities to business and the society. 
This paper discusses the interactions between universities, governments and industries towards the 
technological development of oil and gas industry in Brazil. The study presents the current scenario of Triple 
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Helix interactions and discusses the impacts of detachment (and absence of intersections) between the institutions 
that constitute the model. 
The oil and gas industry has strategic importance for the Brazilian government, especially after the discovery 
of large volumes of oil in the so-called "pre-salt layer" of the Brazilian coastline. To explore these resources, a set 
of actions have been taken to ensure the nationalization of technologies and, therefore, provide greater retention 
of profits locally. Such actions reflect public investments in science, technology and innovation, and configure a 
policy to support the Triple Helix model for regional development. 
However, when studying the productive arrangements of oil, gas and energy in Brazil, one must consider that 
the activities of the sector's supply chain can be displaced from (and to) anywhere in the world, hindering the 
development of a local innovation system. Therefore, in order to gain competitive advantage, allocating these 
activities in a given region, there must be a change in technological and economic policies, traditionally focused 
only on investments in local infrastructure. According to [2] a new approach should be used, balancing direct 
investments in infrastructure and in knowledge and technology. 
In Brazil, the innovation system for the oil and gas sectors is dispersed on its spatial distribution. Much of the 
technology is developed abroad, and national development is performed in locations distant from the Campos 
Basin province. This region is the most important oil-producing province of Brazil, accounting for about 84% of 
oil and over 40% of natural gas productions [3]. If, on the one hand, the geographical distribution of institutions 
represents a better distribution of wealth throughout the Brazilian territory, on the other hand, it is a serious 
problem for the Campos Basin region, making it a mere exploration area, where we can observe a low retention 
of wealth, intellectual capital, innovations and knowledge. 
The region's potential to raise its level of innovation and competitiveness goes beyond the benefits promoted 
by a classical cluster, through the densification and presence of large industrial companies – which originated in 
this location as a result of oil activities. In the field of knowledge, the region already has a substantial number of 
educational institutions and universities, most of them with courses devoted exclusively to the oil industry. 
Government support is also present, since the Federal and State governments have provided substantial resources 
for the industry’s technological development. 
However, we still do not see a strong connection between local institutions so that we can clearly identify an 
innovation environment. Although Triple Helix relations are perceived, they occur with low articulation and 
coordination, and involve institutions with considerable managerial and physical detachment from each other. For 
example, the Research Center of PETROBRAS (Brazilian largest oil company) is located in the city of Rio de 
Janeiro, near a major urban area and distant to the exploration and production activities – which are located about 
180km away, in Campos Basin.  
Although it is feasible to develop knowledge, technologies and innovations with considerable distance 
between the main actors, there is a high logistic cost for this. Furthermore, and most importantly, there are major 
obstacles to a fast and efficient flow of information, communications and knowledge. These facts imply in a low 
competitive ability, when compared to oil clusters from other countries. If we consider local impacts in Campos 
Basin, they are even more relevant, because the region ends up being exploited unsustainably. Therefore, it is 
evident, in economic and social terms, the need for a more efficient approach between the spheres of Triple Helix 
for a more adequate development of the region. 
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2. State of the art 
Below we detail the theoretical framework that guides this study. It is basically divided into three main areas: 
innovation and regional development; creating a “Triple Helix region”; and the Entrepreneurial University. 
2.1. Innovation and regional development 
Innovation can be perceived as the result of a process, often anchored in supporting institutions such as 
universities, research centers and companies, which operate interactively and collaboratively with each other. The 
government also has an important role, either through tax incentives, financing the activities of science and 
technology, or by direct input of resources to innovation projects. In fact, several institutions participate directly 
or indirectly. In general, this "structure" of support is not an action temporary or occasional. Instead, increasingly, 
we perceive the intensification in a systematic way, providing conditions for a company or entrepreneur to 
actually innovate. 
These innovation systems, which are often formed in a spontaneous and unplanned way, contribute not only to 
innovative companies and those directly involved in the innovation process. Indeed, the results of an innovation 
system tend to extend to society, causing positive impacts on the economy and benefiting whole regions. 
However, there is no single format for an innovation system, and experience shows us that, often, peculiarities 
are difficult to be copied or replicated. Therefore, one must understand the formation context of each 
arrangement of companies, as well as regional economic characteristics, to discuss the role of each institution in 
an innovation system. 
According to [4], organizations inserted into a productive arrangement must demonstrate systemic linkages 
through joint programs, joint participation in research, information flows and the establishment of political action 
lines, supported by governance structures. These are systems that combine learning with innovation, and deserve, 
therefore, the designation of "regional innovation systems". 
In the Triple Helix model, innovation is understood as the result of a complex and dynamic process of 
experiences in relations between science, technology, research and development in universities, companies and 
governments in a spiral of transitions without end [1]. According to this view, the driving force of the process of 
scientific and technological innovation is at the universities, with the generation of new knowledge, training 
highly qualified human resources and in the application of results on the market [5]. 
In a dynamic view of the process, according to [5], the different institutional spheres (academic, government 
and industry) have overlapping areas in their actions. In these, emerge hybrid actors who actively participate in 
the innovation process. They gradually take the place of another, creating a dynamic that leads to innovations in 
social formats. In this context, the metaphor of the Triple Helix is useful as an analytical framework for 
understanding the processes of innovation, proposing and implementing public policies – especially in science, 
technology and innovation – which aim to increase and support the interaction between the different actors [1]. 
2.2. Creating a “Triple Helix region” 
In contrast to theories that emphasize the role of government or business in innovation, the Triple Helix model 
focuses on the university as a source of entrepreneurship and technology, as well as of critical investigations. The 
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entrepreneurial universities have a key role in the Triple Helix, which occurs by means of technology transfer, 
incubation of new companies and conducting regional renewal efforts [1]. 
According to [1] a regional identity may also arise from a cluster of traditional companies or from new 
business concepts. Multinational entities such as the European Union, promote collaboration between 
universities, industry and government as a regional source of renewal and a way to overcome the inherent 
barriers to regional development to national boundaries. The bases of the border regions include a source of 
knowledge, a mechanism for consensus building and a proposal for the development of innovations, as shown: 
x Knowledge space: Provides the foundation for regional growth in the form of a “minimum amount to produce 
a specific result”, a concentration of research resources on a specific topic, from which technological ideas can 
be generated. When these features reach a certain level, they may play a role in regional development. 
x Consensus space: Is a neutral ground where different actors in a region, from different backgrounds and 
organizational perspectives can come together to generate and obtain acceptance and support for new ideas to 
promote economic and social development.  
x Innovation space: Can be visualized as a double set of stairs with cross bars between them. One ladder is the 
linear innovation model, which starts from the research; the other is the inverse linear model of innovation, 
which has its origins in social needs. The stairs between the crossbars are represented by specific mechanisms 
of innovation, incubators, technology transfer offices, research centers, science parks etc. Wherein the linear 
and inverse sides meet, something unexpected, that was not part of the original plan, may result. Such as a 
business incubator oriented to research or as market-oriented companies interacting with each other. 
2.3. The Entrepreneurial University 
With the advent of the new economic paradigm, the so-called Knowledge-Based Economy [6], universities 
gain increasing importance as one of the key actors in the production and dissemination of the main input driver 
of socioeconomic development: knowledge [5]. 
According to [7], universities postulated in the Triple Helix are agencies of knowledge production, education 
and extension, which are characterized as entrepreneurial. The concept of Entrepreneurial University refers to a 
proactive stance of the institutions in order to transform knowledge generated in the aggregation of economic and 
social value. 
In a "Triple Helix Society" [8], the universities, in addition to their teaching and research momentum, passes 
(i) to promote the creation of new businesses in their incubators, often spin-offs from academic research (ii) to 
seek transfer research results to industry through hybrid mechanisms, and (iii) to sketch a movement towards the 
industry and government to align efforts and resource without cooperative projects. 
In this model, the university participates actively in the process of promoting innovation and took a third 
mission: to generate economic activity from the research, making efforts to facilitate the transfer of knowledge 
they produce to the productive sector for the benefit of academia, industry and society [7]. 
This is the concept of the Entrepreneurial University, which reflects the expansion of the classical functions of 
academia, of conservation (education) and creation (research) of knowledge, to incorporate the function of 
economic development, through the dissemination of knowledge. By combining the mission of economic 
development and social functions with their previous teaching and research, the entrepreneurial university takes a 
leadership role in the process of technological and organizational innovation [8]. 
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3. Methodology 
This article presents a study conducted by researchers from Fluminense Federal University (located in the 
State of Rio de Janeiro – Brazil), to identify potential mechanisms for the regional development of the main oil 
and gas producing area in Brazil. Using the conceptual approach of Triple Helix, we developed a qualitative 
research with applied purposes [9], [10]. As to the technique of data collection [11], we can divide the research in 
a first step, where we used indirect documentation, i.e., bibliographic material; and a second step, where we used 
techniques of intensive direct observation, through observation of the research context, and interviews with key 
actors of the Triple Helix in the region. 
In summary, the research problem is to establish a careful analysis of Campos Basin scenario, in order to 
identify possible arrangements for the development of an innovation space, featuring an environment interactions 
and synergies between local universities, businesses, government and research institutions. Thus, the study 
should help guide local decision makers and potential stakeholders to develop initiatives that contribute to the 
transformation of the current arrangement of oil and gas production in a region of innovation. 
According to [1], an organization that is responsible for announcing a goal of developing and coordinating 
cooperation between a group is an regional innovation organizer. In this case, Fluminense Federal University 
presents itself as the main organizer for the development of a innovation region in Campos Basin, and in this 
sense, has played an important role for closer relations with the spheres of government and business to create a 
set of initiatives, such as building a technology park, business incubator (with research centers) and an office for 
technology transfer. 
From this framework, we summarize the methodology of this study in three main steps: (i) characterization of 
the petroleum economy and the environment of Campos Basin, (2) panorama of the innovation process in the 
region and study of the dynamics of Triple Helix, (3) identification of gaps and loopholes to transform the current 
scenario in the region of the Campos Basin in an innovation system. Finally, we present the initiatives being 
implemented in the region, using the concepts of Triple Helix, emphasizing mainly the development of 
Fluminense Technology Park, which includes representatives from government, universities and companies. 
4. Findings and interpretation 
In this section we detail the main issues related to the study in perspective. Two issues reveal themselves 
extremely important: the characterization of Campos Basin environment; and the question of innovation in the 
region. 
4.1. Characterization of Campos Basin environment 
Oil has transformed the economy, society and space of the producing countries in recent decades. The 
emergence and development of oil economies also had multiple effects on the organization of space. The 
investments in this industry led to a sharp increase in migration toward the producing areas. That is, directly and 
indirectly, the oil industry generates new demographic biases that accelerate the urbanization process, causing 
often different impacts for the regions [12]. 
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The discovery of oil in commercial quantities in the Campos Basin took place shortly after the first world oil 
shock in 1973. The region then began to receive investments for the development of technology and 
infrastructure for oil exploration, which at that time was part of so-called "Large Investment Projects", projects of 
strategic importance and economic and financial magnitude, under the guidance of transforming Brazil in an 
emerging power in the late twentieth century [13]. 
In 1974, PETROBRAS came to the area, choosing the city of Macaé as a base of operations for oil and natural 
gas exploration and production activities, opening a new regional economic cycle. Following this goal at any 
cost, decisions about the project were defined in terms of so-called "national interests" without taking into 
account the impacts that would be caused [14]. 
Currently, the impacts of oil industry in the region can be noticed with enough evidence. The population 
growth of cities incorporated in Campos Basin region has been well above the national average. According to 
Brazilian Institute of Geography and Statistics (IBGE) data, while the average growth of the Brazilian population 
was 12.3% in the last 10 years, during this same period, cities located in the Campos Basin, such as Macaé and 
Rio das Ostras, for example, grew by 40.7% and 172.9% respectively. Table 1 presents data from the population 
growth of cities in the Campos Basin in recent years. 
Table 1. Population growth of cities inserted in Campos Basin 
City
Population Average growth rate 
(2000-2010) 1991 2000 2010 
São Pedro da Aldeia 42,947 63,227 81,540 29.0% 
Arraial do Cabo 19,866 23,877 25,811 8.1% 
Cabo Frio 74,383 126,828 178,741 40.9% 
Armação de Búzios 10,532 18,204 27,645 51.9% 
Casimiro de Abreu 15,622 22,152 29,326 32.4% 
Rio das Ostras 18,223 36,419 99,380 172.9% 
Macaé 94,126 132,461 186,425 40.7% 
Carapebus 6,769 8,666 11,595 33.8% 
Quissamã 10,467 13,674 19,101 39.7% 
Campos dos Goytacazes 376,306 40,6989 433,972 6.6% 
São Jõao da Barra 26,203 27,682 29,380 6.1% 
     
Rio de Janeiro State 12,807,706 14,391,262 15,989,929 11.1% 
Brazil 146,825,475 169,799,170 190,732,694 12.3% 
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Although these cities receive royalties as compensation for the exploitation of oil, usually serious problems of 
infrastructure, qualified labor, leisure, environmental degradation, pollution and the emergence of slums are 
observed. These problems may be related to the accelerated growth of cities, with lack of planning support 
infrastructure. According [13], this is because the producing areas often act as simple "flow fields", which 
articulate points of a sophisticated network of platforms, industrial plants, ports, heliports, pipelines, airports, 
processing stations, etc. that act as a framework to capture and redistribute oil flows, assets, people and 
information. 
In fact, the region has intense industrial activity, involved not only large companies such as PETROBRAS and 
other oil giants, but also production of a dense arrangement of micro, small and medium enterprises that have 
settled in the region to provide services. However, the profile of this industry is of exploitation, and petroleum is 
a nonrenewable natural resource. Historically, we realize that this industry moves easily to new fields in search of 
greater productivity and profitability. This fact is a serious problem for sustainable development of the producing 
regions, like Campos Basin [15]. 
Moving from a "flow field" [13] for a "field of knowledge flow and innovation", with the presence of decision 
units and technological development of large oil companies, can be a sustainable development path leading to 
these regions. By establishing and systematic support mechanisms for innovation and knowledge flow in the 
region, could generate greater competitive advantage to local businesses and, consequently, promote economic, 
environmental and social development. Here are some unfavorable characteristics to the sustainability of the 
region: 
x Level of economic development: The low level of technological development of local businesses is critical to 
the region. According to the Brazilian National Oil Industry Organisation [16], the local production chain has 
a culture focused on execution, without proper dissemination o knowledge among the links in the chain, 
limiting the space for new solutions. This culture is further reinforced by the low coordination between 
academia and industry supplier. 
x Level of social development: The growth of oil activities and industrial base has produced, in general, an 
urban phenomena characterized by marked socio-spatial segregation. Changes are observed in the regional 
urban hierarchy, which can be redefined by the emergence and consolidation of "islands of productivity". This 
phenomenon is particularly clear in countries like Algeria, Mexico, or even in Campos Basin, where the 
hierarchy of the urban fabric has been or is being changed with the change of gravity of the regional economy 
[17]. 
x Level of environmental development: Several environmental damage caused by the petroleum industry have 
affected regions. Over the past 70 years, more than 80 episodes of medium and high severity launched in the 
seas and oceans about 7.4 billion liters of oil. 
4.2. The question of innovation in Campos Basin 
According [13], the Campos Basin presents some advantages that could prove crucial to define an innovative 
regional project, in a context that opens up prospects for the territory and that can appreciate their skills and 
potential. The region benefits from, first, a system of distribution of royalties and compensation specifications 
ensuring a relative autonomy in defining and financing plans and programs of local or regional development. 
Secondly, the fact that the presence of a network of educational institutions and research and development 
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represents a unique opportunity for the region to foster a dynamic collective learning, forming the human and 
social capital necessary to determine the direction of their own history. 
Adopting the concept of sustainable development, [18] outlines a key issue for Campos Basin: the royalties 
are being used by the cities to meet their deficiencies and not to diversify their productive base. Thus, although 
they are contributing to improving the welfare of present generations, it is unclear to what extent the costs 
financed with these resources will benefit future generations. The sustainable development of the region depends 
on the strengthening and diversification of its productive base. Importantly, the diversification of production is 
one of the goals implicit in the distribution of royalties, since they are based on non-renewable resources. 
According to [18], despite the huge investment capacity, provided by these financial compensations, the local 
conditions of health, sanitation and pavement are in many places, very poor. In addition, some cities have a high 
degree of dependence of its municipal revenue based on royalties, setting a dangerous situation since petroleum is 
a finite resource and, over the course of exploration activities, tend to burn out. Moreover, there is the constant 
threat of political fractions of other states to change the legal framework that guarantees these resources to the 
producing cities and regions. Thus, if these cities do not apply these resources and infrastructure projects, mainly 
in economic activities that promote a diversification of its productive base, there may be serious socioeconomic 
problems in the long run. Finally, we must consider some characteristics of traditional oil industries, which can 
be seen in Campos Basin, and should be highlighted: 
x It is a capital intensive industry, generating few jobs in relation to the large volume of investment that 
employs; 
x Operates through the provision of supplies of goods and indirect services with high added value from several 
other industries such as metal mechanic, textile, electronics, automation, chemical, information technology, 
transportation, etc..; 
x For companies that operate in the market, it requires a high skills development and training in various areas of 
company management, especially those relating to technological development; 
x The big contractors are direct suppliers of local goods and services; 
x The supply chain extends along the various segments that support the activities, using too the substitution of 
industrial activities by complementary production tasks, i.e., by a process of outsourcing and subcontracting in 
order to reduce production costs and increasing specialization of activity of each subcontractor. 
5. Conclusions 
Based on the theoretical framework of research, we can highlight the problem of transforming the present 
arrangement productive of Campos Basin in an innovation system can be analyzed under the conceptual basis of 
the Triple Helix. The concept of creating a “Triple Helix Region” was analyzed in order to guide the formation of 
public policies and initiatives to achieve the goal of regional development. 
From this perspective, we realize the need to enhance the current knowledge of the region, characterized by 
universities and other educational and research institutions and research, through a “consensus space”, attracting 
representatives of different spheres, expanding institutional boundaries and promoting greater interaction and 
synergies between them, until, eventually it can become a region of innovation, capable of generating new high-
tech companies and provide the mechanisms of interaction and support. 
More than that, it is expected that this region has the ability, in time, to generate additional clusters as the oil 
and gas industry is decreasing its economical importance. Figure 1 provides a comparison between the current 
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scenario of Campos Basin and a projection area for future innovation. As it shows, this transformation should be 
anchored in the development of spaces of knowledge, consensus and innovation, which should be generated 
through interactions between universities, government and industry. 
To take advantage of cycle of investments in oil and gas in Brazil and boost the global competitiveness of the 
supply chain established in the country, there must be a greater alignment between regional initiatives for the 
technological development of local businesses. Attempts can be seen in various ways to achieve such goals. 
However the failure of these initiatives may be related to the lack of a plan centered on an effective methodology. 
We perceived, for example, various efforts to create a space of consensus, although without the support of a 
knowledge space. On the other hand, initiatives to build knowledge spaces were not aligned to a system to 
support innovation. 
Fig. 1. Transforming the region into an innovation system via interactions Triple Helix. 
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In addition, we also observed that the actors have a primary focus on policies for municipal development, i.e., 
cities showed no development initiatives at the regional level, and are focused mainly in the short term. The city 
of Cabo Frio, for example, that presents a project to build a technology park and a business incubator, has not, 
however, a space and knowledge to support this project. The city of Macaé, in turn, has become a benchmark in 
higher education in the region, attracting several universities and students. However, it’s still unable to create 
consensus and innovation spaces. 
Other cities also have isolated initiatives, leaving evident the need to develop regional policies, able to bring 
the spheres in the direction of regional development. Broader initiatives should be considered, which are not 
restricted to one specific city, but to the region of the Campos Basin. This could increase the capacity to generate 
knowledge jointly, adding many links in the local chain, and stimulating the formation of centers of technological 
excellence.
Finally, we argue that current efforts to develop a Triple Helix region, centered in the Campos Basin, must go 
beyond the scope of technological advances to local industry. This must be a long-term sustainable development 
strategy for the region. Future studies may evaluate the results of implementing these initiatives, providing an 
analysis of the contribution of these interactions. 
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